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(54) Method for the energy management in a domestic ambient 



(57) A method is described, for the management of 
the energy consumption in a domestic ambient, in which 
a plurality of electric loads is installed, among which 
household appliances (LB.LS.FO) being equipped with 
an electronic control system (SC). According to the in- 
vention, the management of the electric energy con- 
sumption is realized by the ensemble of the suitably pro- 



grammed control systems (SC) of each of said electric 
appliances (LB,LS.FO). which use to this purpose the 
information relating to the istantaneous total consump- 
tion of the electric energy (PT) in the domestic ambient, 
said information being made available to said control 
systems (SC), through a suitable communication bus, 
by a measuring device (B2) being external to the house- 
hold appliances (LB.LS.FO). 
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Description 

The present invention refers to a method for the 
management of the electric energy consumption in a do- 
mestic ambient. 

It is known that the theme of the home automation, 
i.e. of the integrated management of different electric 
devices being present in a home, is always increasing 
in interest. 

The known home automation systems involve the 
presence of a central supervisor unit that usually pro- 
vides to manage the different household appliances, by 
controlling some "intelligent" sockets, that therefore 
control the supply of the energy to the different house- 
hold appliances by means of ON/OFF type operations. 

These known centralized supervision systems 
present some drawbacks. 

A first type of drawback Is due to the complexity of 
the control units, which, having to manage a plurality of 
different domestic apparatuses in different times and 
ways, must be of the programmable type; this neces- 
sarily implies that the user is forced to a complicated 
programming activity. 

A second type of drawback is due to the poor effi- 
ciency of the control and supervision system, which, as 
said before, manages the electric supply of different do- 
mestic apparatuses solely with ON/OFF type operations 
driven through the so called "intelligent" supply sockets; 
such control mode is clearly very elementary and ap- 
proximate. 

A third type of drawback is caused by the cost of 
the central supervision units which, because of its pro- 
grammability, needs of a suitable user interface, com- 
posed typically by a keyboard and a display, and of an 
electronic control system with suitable elaboration and 
memory capability (for example a personal computer). 

The main aim of the present invention is that of re- 
solving the cited drawbacks of the known systems for 
managing the house electric appliances (represented, 
i.e., by household appliances such as washing or cook- 
ing machines), based on the use of supervision and con- 
trol units of the centralized type. 

Within such aim, the present invention strives to 
provide for an optimized management method, that 
avoids to overcome the limits of the installed maximum 
power being established by the contract with the electric 
energy supplier, and also allows to favour the use of dif- 
ferent household appliances during time periods of re- 
duced energy cost; this invention seeks similarly to 
show a method in which the optimized management of 
the energy can be obtained in a fully automatic way, 
without any action by the user. 

These and other aims, that will appear clearer in the 
following, are reached according to the invention, by a 
method for the management of the electric energy con- 
sumption in a domestic ambient incorporating the char- 
acteristics of the annexed claims. 

The characteristics and advantages of the present 
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invention will become clear from the following descrip- 
tion and the accompanying drawings, which are sup- 
plied as a pure elucidatory and non limiting example, 
wherein: 

s 

Fig. 1 schematically represents a domestic electric 
plant, equipped with some household appliances 
realized according to the present invention; 
Fig. 2 represents, through a flow chart, the control 

10 system's general mode for nrianaging the electrical 
energy consumption according to the invention; 
Fig. 3a represents in schematic form a possible em- 
bodiment of an apparatus for the measure of the 
istantaneous electric energy consumption in a 

^5 home, of the type suitable for the aims of the present 
invention; 

Fig. 3b represents a possible embodiment of an en- 
ergy meter able to provides, besides to the value of 
the current energy consumption, further useful in- 
20 formation for the aims of the present Invention; 

Fig. 4 illustrates in schematic form the concept of 
"synergy" among different domestic electric appli- 
ances, that is a direct consequence of the system 
according to the present invention. 

25 

According to the present invention, the overcoming 
of limitations of the known management systems is ob- 
tained through the use of electric appliances able to dy- 
namically self-adjust their own energy consumption, 
30 changing it continually with respect to the global ener- 
getic exigencies (variable during the day) of the domes- 
tic ambient wherein they are to operate. 

In other words, according to the invention, these 
household appliances are quipped with control systems 
35 presenting the following main features: 

1 . ability to receive through a suitable transmitting 
medium and a suitable electronic interface, within 
regular intervals, information about the instantane- 

40 ous electrical energy consumption of the domestic 
ambient into which the appliances themselves op- 
erate. These information are supplied by a suitable, 
external measuring apparatus; 

2. ability to evaluate the electrical energy consump- 
45 tion information with respect to the available maxi- 
mum power limits established by the contract with 
the energy supplier; 

3. ability to manage the electrical energy consump- 
tion with respect to the peculiar functions of the 

so electrical appliance and, where possible, to the 
functions of the other electrical apparatuses in the 
home ambient. 

From the first cited feature, the need is evidenced 
55 of having a suitable instrument for the measure of the 
electric power being absorbed by the domestic ambient. 
It is also evidenced the need of having an adequate 
communication system between the aforementioned 
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measuring apparatus and the electric appliances, that 
are, according to the invention, equipped with a dynamic 
self adjustment system of the energy consumption. 

From the second cited features the need is evi- 
denced of equipping the appliance with a control sys- 
tem, being easily programmable with respect to the 
maximum power limits established by the contract be- 
tween the user and the supplier of the electric energy . 
From the third feature, finally, the necessity emerges of 
defining priority rules among the different domestic ap- 
pliances, in order to ensure a dynamical distribution of 
the energy, being optimized in function of the type of the 
household appliances that are active time after time, 
and in function of the importance of their role for the us- 
er's need. 

In the following of the present description there will 
be shown firstly the general method for optimizing and 
rationalizing the consumption of the electric energy in a 
domestic ambient and, secondly, the possible embodi- 
ments for satisfying the needs evidenced by the above 
mentioned three features. 

In particular, the optimized management of the elec- 
tric energy of the domestic ambient is obtained, accord- 
ing to the invention, by means of the following two ac- 
tions: 

avoiding the overcoming of the fixed current ab- 
sorption limits, i.e. to avoid the black-out due to the 
action of a power limiter; 

promoting in a simple way the use of different 
household electric appliances during time periods 
in which the electric energy has a reduced cost. 

In the Fig. 1 a domestic electric plant is represented 
in a schematic way, wherein part of the loads (electric 
appliances LB, LS and FO), according to the present 
invention, are able to self-adjust their own energy con- 
sumption. The electric energy is taken from an external 
distribution net RE (block 14), through an energy meter 
CE. 

The power supplied through the meter CE is. as it 
normally happens, limited by means of a power limiter 
LP (block 2) that limits the installed power, in agreement 
with the supply contract that, in the case of the repre- 
sented example, establishes a maximum power limit of 
3kWh. 

Four electric appliances, being typically present in 
a domestic ambient, are supplied through four sockets 
indicated with PR (blocks 3, 6, 9 and 12): 
a laundry washing machine LB with power absorption 
of 2 kWh, a dishwashing machine LS with power absorp- 
tion of 2.4 kWh. an oven FO with power absorption of 
2.8 kWh and an electric iron (block 1 3) with power ab- 
sorption of 2 kWh. 

The energy meter CE, the laundry washing machine 
LB, the dishwashing machine LS and the oven FO are 
connected to the electric net by means of a suitable elec- 
tronic interface (blocks 1. 4. 7 and 10), with the aim of 
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allowing a reciprocal exchange of information, accord- 
ing to the present invention; in the case herein described 
as an example, this is obtained through a known system 
of the carrier data transmission type, according to which 
s said exchange of information is carried out through the 
same electric net, using a suitable bi-directional modem 
of the half-duplex type, that is a device able to exchange 
the information in the two directions, but in different 
times. 

The three household appliances LB, LS and FO, be- 
ing represented in Fig. 1 , are furthermore equipped with 
a suitable control system, indicated respectively with 
SCI (block 5), SC2 (block 8) and SC3 (block 11 ). Such 
control system, that in the following will be generically 
indicated with SC, is of fundamental importance for the 
aims of the present invention, because it allows the ra- 
tionalization the electric energy consumption according 
to the mode shown in the flow chart shown in Fig. 2, that 
describes the genera! method through which, according 
to the invention, the energy consumption of an electric 
appliance is self-adjusted. 

It has to be specified that the way of exchanging the 
information among the electric household appliances 
LB, LS and FO (the so-called communication protocols), 
does not represent the finality of the present invention, 
which only supposes the existence, in the domestic am- 
bient, of a suitable communication means or "bus", a 
suitable transmission line (in the case described herein, 
the carrier data transmission system) onto which the 
flow of information is managed by means of suitable 
rules (protocols), being in conformity with the specific 
international standards in the matter of safety, electro- 
magnetic compatibility and information exchange. 

For example, a "domestic bus " that satisfies all the 
requirements of the aforementioned international stand- 
ard is that known as EHS (European Home System), 
recently developed in the pun/iew of the program Esprit 
of the European Community. Another "bus" that satisfies 
the aforementioned international standard and which 
can be conveniently utilized in the present invention, is 
that proposed by the US Company Echelon, known with 
the name of LON (Local Operating Network). 

In Fig. 2 a flow chart is represented, that describes 
the way in which the control system SC of any single 
electric appliance, being realized according to the 
present invention, is able to self-adjust its own electric 
energy consumption, in the respect of limits of the avail- 
able power established by the suppky contract. 

In such Fig. 2, block 15 represents the communica- 
tion element, according to invention, between the con- 
trol system SC of any of the three electric appliances 
LB, LS and FO of Fig. 1 and a device that measures 
constantly the total electric power being absorbed (for 
exemplificative and non limiting purposes, in Fig. 1 such 
a device coincides with the energy meter CE of the do- 
mestic ambient, having suitable characteristics that wilt 
be described in the following). 

As already said, block 15 implies the existence of a 
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communication "bus", that allows for the dialogue 
among the energy meter CE and the single electric ap- 
pliances LB, LS and FO, in accordance with the inter- 
national standards in the matter of safety, electromag- 
netic compatibility and information exchange. 

Through block 1 5, the control system SC of each of 
the three household appliances (LB, LS and FO) re- 
ceives from the energy meter CE, within regular time 
intervals (for example once any minute), the current val- 
ue of the total power PT being absorbed at that instant 
by different active electric appliances of the domestic 
ambient. 

Block 16 is a test block, through which the control 
system SC of each of the three electric appliances verify 
if the current value of the total power being absorbed by 
different household appliances is greater than the max- 
imum one (Pmax), which is established by the supply 
contract (contractual power) and adjusted by means of 
the power limiter LP (block 2 of Fig. 1). If PT is greater 
than Pmax, then the control passes to block 1 7, and the 
control system SC provides FOR reducing the energy 
consumption of the relevant electric appliance of a 
quantity being greater or equal to the difference PT- 
Pmax; successively, through block 18, the control re- 
turns to block 1 5, so that the control system SC can up- 
date the value of the total power absorbed by different 
active electric appliances of the domestic ambient. 

If, coming back to block 16, PT it is minor or equal 
to Pmax, then the control passes to block 1 9, that it is a 
test block through which the control system SC verifies 
the power absorption state of the relevant electric appli- 
ance. 

If the appliance is in a normal operating conditions, 
i.e. if there has not been any previous reduction of the 
power necessary at that moment for its normal opera- 
tion, the control will pass again to block 15, for an up- 
dating of the total absorbed power. 

On the contrary, if the control system SC has been 
previously obliged to reduce the energy consumption of 
the relevant electric appliance (block 1 7), the control will 
pass to block 20, that will operate again an increase of 
the energy consumption, but having care that the max- 
imum power quantity being added does cannot exceed 
the difference Pmax-PT. Successively, the control will 
return again to block 15, through block 18. Blocks 17 
and 20 therefore represent respectively the ability of the 
control system SC of each electric appliance, to reduce 
or to lead to the normality status the energy consump- 
tion required by some particular phase of the operating 
cycle, during which the electric appliance is found to op- 
erate. Such ability depends, obviously, upon the de- 
grees of freedom of the control system SC, 

In the specific case of the household appliances LB, 
LS and FO represented in Fig. 1 , where the greater part 
of the absorbed power relates to heating elements, we 
can think, for example, of fractioning said power be- 
tween more elements (I.e. at least two resistances), in 
order to have the maximum energy absorption when all 



the heating elements are supplied. In that case, for re- 
ducing or increasing the absorbed power, it wilt be suf- 
ficient to deactivate or activate the single heating ele- 
ments, according to the needs. 
5 Thus, greater is the number of the heating ele- 
ments, higher will be the number of possible regulations 
available for the control system SC and more rigorous 
will be, as a result, the management of the energy 

Block 15 of Fig. 2 expresses, as said before, the 
interaction between the energy meter CE and the 
household appliances (LB, LS and FO) equipped with a 
suitable control system SC, according to invention, be- 
ing able to manage such interaction. 

Such a block 1 5 supposes thus that the energy me- 
ter CE is able to send, within regular time intervals, 
through suitable transmission means (that, as said be- 
fore, in the specific case of Fig. 1 are constituted by a 
carrier data transmission system) and with a standard 
exchange mode (e.g. protocol EHS or LON), the infor- 
mation relating to the total power absorbed by different 
active household appliances in the domestic ambient. 

The condition that the meter CE is able to talk di- 
rectly with the household appliances represents, as 
said, a peculiar case, being purely exemplificative and 
non limiting of the present description; such condition Is 
sufficient and desirable, being economic and showing 
good requirements for the standardization of the pro- 
posed method, but it is not strictly necessary for the pur- 
poses of the present invention. 

In fact, more in general, we can think to employ any 
measuring apparatus, even external to the meter CE, 
being able to measure the total power supplied and to 
send such information on a suitable "bus", to which the 
different domestic electric appliances are connected, 
according to invention (a possible embodiment of such 
a measuring apparatus is represented in Fig. 3a and de- 
scribed in the following). 

Coming back to Fig. 2, blocks 16, 17 and 20 imply, 
finally, the knowledge, from the control system SC of 
each electric appliance, of the value of the contractual 
power Pmax. Such value may be signalled to the control 
system SC by using suitable hardware configuration 
means (eg. configuration jumpers or switches) at the 
moment of the installation of the electric appliance, or, 
even better, may be made available on the communica- 
tion bus by the energy meter CE itself (as will be de- 
scribed referring to Fig. 3b), so allowing to the control 
system SC of each electric appliance to configure itself. 

The management logic of the energy consumption, 
expressed in the flow chart of Fig. 2 is enhanced with 
the concept of the priority management between the dif- 
ferent household appliances. 

In fact, in the case in which the oven FO and the 
diswashing machine LS of Fig. 1 are simultaneously ac- 
tive, the latter can decide automatically to let more en- 
ergy to the oven, the cooking of the food being consid- 
ered prioritary if compared to the washing of dishes; as 
a consequence, the washing machine will continue with 
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the heating of the water only during the natural pauses 
of the heating of the oven. 

In other words, it is possible according to the 
present invention, to let more electric appliances to op- 
erate, which share all together an electric power value 
being greater than that provided for the single domestic 
load, without any black-outs. This result is obtained on 
the basis of the consideration that the household appli- 
ances have different operative phases during which the 
electric current absorptions are different: therefore, by 
managing with cleverness the single operative phases 
and by knowing how much other "not intelligent" electric 
appliances are consuming, it is possible to operate in a 
"time sharing" mode, letting a plurality of electric appli- 
ances operative, without that this fact can cause the 
overcoming of the contractual power. 

This supposes that each "intelligent" household ap- 
pliance declares constantly, onto the communication 
"bus" being common with the other appliances, its in- 
stant consumption of electric energy and/or an informa- 
tion that allows to such other appliances to know that 
such "intelligent" electric appliance is operating; such in- 
formation delivered on the bus is advantageously rep- 
resented by the priority level of the electric appliance, 
established on the basis of possibly standardized rules. 

In the case in which an electric load is not equipped 
with a control system SC, according to the present in- 
vention (as it happens, for example, for the electric iron- 
block 13 - of Fig. 1), then It will have automatically as- 
signed the maximum priority, if compared to the other 
household appliances, due to the fact that the electric 
iron does not have the ability to self-adjust its own en- 
ergy consumption in relation to the global consumption 
of the domestic ambient. 

In Fig. 3a the blocks diagram is represented of an 
apparatus being able to measure the total power sup- 
plied in the domestic ambient and to send such infornna- 
tion on the communication "bus". In such Fig. 3a two 
blocks can be identified: block B1 , being associated to 
the energy meter CE and to the power limiter LP, and 
block B2, relating to the apparatus that constantly meas- 
ures the total power absorbed by an ensemble of active 
household appliances, and sends within regular time in- 
tervals, said measures to the appliance itself, in partic- 
ular to the household appliances LB, LS and FO, that 
are able to take advantage of such an information in or- 
der to self-adjust themselves. 

Such information is sent, as already exemplified, by 
means of the transmission system with carrier system 
data transmission, i.e. through the same wires of the do- 
mestic electric net. 

It appears therefore that the functions carried out 
by the apparatus measuring the total absorbed power 
should be embodied in the same meter CE, since the 
main function of the meter is that of carrying out the 
same measure of the supplied power; however, consid- 
ering that in most of countries of the world, an energy 
meter being able to talk with the different household ap- 



pliances is not presently available, it has to be consid- 
ered, even provisionally, the presence of the aforemen- 
tioned external apparatus B2. 

Considering block B2 relating to such an apparatus 
5 measuring the total absorbed power, we can distinguish 
the following parts: 

an amperemeter A, for the measure of the current; 
a voltmeter V, for the measure of the voltage; 
10 - a control logic LC, for the global management of the 
measuring apparatus ; 

astabilized supply AS. forthe DC supply, at low volt- 
age, of the different active parts of the system; 
- an interface IN, for the information exchange by 
15 means of the carrier data transmission system; 

a filter FA, possibly of active type, for the necessary 
suppression of interference being generated by the 
carrier data transmission system. 

The control logic LC, based on the use of a micro- 
processor, performs two fundamental functions: the 
measure of the active power absorbed by the household 
appliances and the delivery of such information on the 
electric line, by means of carrier data transmission sys- 
tem. 

The measure of the absorbed active power is car- 
ried out by LC on the basis of the signals sent by the 
two measuring instruments A and V, and taking into ac- 
count the value of the phase angle between voltage and 
current. The power is calculated by the circuit on the ba- 
sis of the effective voltage values (from voltmeter V), of 
effective current (from amperometer A), and of the value 
of the phase angle, obtained by measuring the elapsed 
time between the instant in which the voltage is zero and 
that in which the current Is zero. The transmission on 
the domestic "bus" of the measured value of the active 
power, being absorbed by the domestic loads, is carried 
out by LC through the interface IN of Fig. 3a. 

The interface IN of Fig. 3a is a complex one, be- 
cause it must be able to talk with the control units LC 
and, in the meantime, must manage the exchange on 
the "bus" with the carrier data transmission system, en- 
suring the respect of the international standard on the 
electric safety, the electromagnetic compatibility and the 
information exchange. The interface IN of block 81 is 
not herein described in detail, because this is not. as 
already said, the finality of the present invention; such 
interfaces can be. in any case, of any known type: in the 
specific case, it is supposed that said interface is of a 
kind similar to interfaces IN (blocks 4, 7 and 10) of Fig. 
1 ; as an example, such interfaces IN or INI may be re- 
alized through a bi-directional modem of the half-duplex 
kind, of the type ST 7537 by SGS Thomson, associated 
to a suitable microcontroller for the management of the 
information exchange protocol. 

In Fig. 3b the blocks diagram is represented of an 
energy meter that is able to supply all the information 
being necessary for an advantageous embodiment of 
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the present invention. Besides the blocks already de- 
scribed with reference to Fig. 3a, the following additional 
blocks are present: 

an interface IN1 , in order to allow the remote read- 
ing (telemetry) by the firm that supplies the electric 
energy; 

a clock OC, for the management of the instant time 
and of different hourly fees; 
a selector LP for the limitation of the maximum pow- 
er which can be supplied (contractual power), on 
the basis of the supply contract agreed between the 
user and the supplier. 

In this case, the main functions of the control unit 
LC of Fig. 3b, realized in a known way , are the following: 

possibility of continuously measuring the supplied 
active power and to sum the measures of the kWh 
of consumed energy (specific function of the electric 
energy meter); 

possibility of talking, upst reams, with the nearest 
energu distribution central, through the system of 
remote reading (telemetry) based on the carrier da- 
ta transmission system; 

possibility of differentiated management of fees in 
the different time periods, due to the presence of a 
local clock, which can be eventually managed up- 
stream through the carrier data transmission sys- 
tem (function which is associated to the telemetry); 
possibility of locally configure the maximum power 
supplied on the basis of the supply contract agreed 
between the user and the supplier; 
possibility of talking, downstram, with the different 
household appliances of the house, which are pre- 
arranged for receiving by an energy meter, within 
regular time intervals (for example any minute), the 
following information: 

a) measure of the total power supplied; 

b) maximum value of the power supplied ac- 
cording to the supply contract; 

c) value of the time; 

d) fees associated to the different time periods. 

The aforementioned information a), b), c) and d), 
supplied by an energy meter of the type described in 
Fig. 3b, allows, in a way in itself known, to a household 
appliances equipped with a control system according to 
the present invention, to optimize the electric energy 
consumption, so avoiding to exceed the maximum pow- 
er limits fixed by the supply contract, and favouring the 
use of the appliances during time periods in which the 
electric energy has a reduced cost. 

In particular, the information a) and b) allow to man- 
age, in a totally automatic way and according to the way 
expressed in the flow chart of Fig. 2, the istantaneous 
consumption of energy, so avoiding the action of the de- 



vice (LP) that limits the maximum power which can be 
supplied according the supply contract. 

The information c) and d) allow to the different 
household appliances equipped with the control system 
5 SC to automatically carry out their function in connection 
with time periods in which the cost of the energy is re- 
duced. Such type of performance can be set by the user 
through the simple pressure of a button (energy-saving 
button associated to time periods with lower fees), with- 
10 out being necessary to indicate the start hour of the op- 
eration of the same household apparatus. 

Another possibility is that of showing the operation 
start hour, by means of the rotation of a simple knob, the 
index of which can vary within an interval of 24 hours, 
without the complication of setting up a timer with a suit- 
able delay (delay timer) calculated with respect to the 
current time; in that case, only the intornnation c) is ex- 
ploited, without the necessity of disposing locally, i.e. in- 
side of a household appliances, of a clock with the cur- 
rent time, being of difficult management for the user (e. 
g. the necessity of update after every black-out) and of 
considerable cost. 

Fig. 4 finally represents in a schematic form the con- 
cept of "synergy" among different household applianc- 
es, mainly used in order to avoid the exceeding of max- 
imum power available for said loads. Such a concept is 
a direct consequence of the high management capacity 
of the control system, according to the present inven- 
tion, of the household appliances equipped with the con- 
trol system SC. 

It is in fact possible that each domestic electric load, 
being able to optimize the consumptions and to reduce 
the costs using the information supplied by the energy 
meter, according to the present invention, is also able 
to take advantage of any eventual other useful informa- 
tion sent by other electric appliances onto the commu- 
nication "bus". Such information can for example relate 
to measures associated to determined sensors being 
present in particular appliances. 

For example, the laundry washing nnachine LB, is 
equipped with a sensor that measures the water hard- 
ness. This value can be shared on the "bus", with a ben- 
efit for other interested electric appliances, such as the 
diswashing machine, the coffee machine, the electric 
water heater, the electric iron, ecc. 

Another example may be carried out with reference 
to an air conditioner CA which, being equipped with air 
temperature and humidity sensors, can share on the 
"bus" the measure of these quantities, with a benefit for 
different interested electric appliances, such as a refrig- 
erator, a laundry washing machine, ecc. 

Other example can be made with reference to the 
home safety system, indicated with SS. that is equipped 
with sensors being able to detect gas leakages; also 
such information can be delivered on the "bus", in order 
to warn other eventual appliances about dangerous sit- 
uations and allow the self switching-off of all those 
household appliances that can cause sparks. 



20 



25 



30 



35 



40 



45 



50 



6 



11 

A further example may be made with reference to 
some peculiar domestic electric appliances, that can 
send on the "bus" information being useful for the user, 
that can be shown on a television set TV: for example, 
the oven FO can communicate the end of a cooking 
process, the washing-machine LB the end of a washing 
process, a freezer the deadline for the maximum pres- 
ervation period of a certain foodstuff, and so on. 

From the above descriptions the characteristics and 
advantages of the present invention are clear. In partic- 
ular, according to the present Invention, it is possible to 
obtain the optimal management of the electric energy 
consumption in a domestic ambient, without involving 
any complex programming action by the user. 

The scope of such optimization is that of preventing 
the exceeding of the power limits established by the sup- 
ply contract, so avoiding the possible black-out caused 
by the action of the power limiter (LP), and of favouring 
the use of the different household appliances during 
time periods in which the electric energy has a reduced 
cost. In particular it is evident that, being available do- 
mestic electric appliances equipped with a control sys- 
tem (SC) having the previously described autonomy 
characteristics, it is possible to rationalize the consump- 
tion of the electric energy in a fully automatic way, with- 
out having to employ complex and expensive central- 
ized control apparatuses. 

The sole condition for performing said rationaliza- 
tion of the energy consumption, according to proposed 
method, is the presence of a device that measures the 
absorbed power, that is able to communicate with the 
control system of each single "intelligent" domestic elec- 
tric appliances. 

The household appliances that are made "intelli- 
gent", according to the present invention, can adapt its 
own operative cycles in function of the available current 
and, therefore, also according to eventual "not intelli- 
gent" electric appliances, to which a maximum priority 
is assigned; eventually, according to invention, the 
household appliances produced according to the 
present invention, can also be used to nnanage in a fully 
autonomous way the hour, so making unnecessary an 
on-board clock. 

Advantages are finally also evident, in terms of cost 
for the user. If compared to the known solutions (mainly 
in consideration of the fact that most of the electric ap- 
pliances actually produced already comprise a micro- 
controller, the capability of which is not usually fully ex- 
ploited). 

Another aspect of the invention that has to be un- 
derlined is the concept of "synergy" between the differ- 
ent household appliances equipped with the control sys- 
tem SC, based on the possibility of sharing the informa- 
tion associated to different sensors, being available on 
the communication "bus" of the domestic ambient. 

It is clear that numerous variations are possible for 
those skilled in the art to the method described as an 
example, without departing from the spirit and the scope 
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of the inventive idea. For example, the use of the above 
mentioned carrier data transmission system has been 
shown as a pure example, because of its practical con- 
venience, due to the fact that it does not require the in- 

5 stallation of any communication line and is thus compat- 
ible with the electric net of any domestic ambient; it is 
however clear that other means can be utilized for the 
exchange of information being necessary for the 
present invention, for example a simple cable with two 

10 wires, similar to the telephonic bight (that would be the 
more economic solution), a coaxial cable, a system with 
radio waves, a infrared radiation system etc. 



15 Claims 

1. Method for the nnanagement of the energy con- 
sumption in a domestic ambient, in which a plurality 
of electric loads is installed, among which house- 

20 hold appliances (LB. LS.FO) being equipped with an 
electronic control system (SC), characterized in that 
the management of the electric energy consump- 
tion is realized by the ensemble of the suitably pro- 
grammed control systems (SC) of each of said elec- 
ts trie appliances (LB.LS.FO), which use to this pur- 
pose the information relating to the istantaneous to- 
tal consumption of the electric energy (PT) in the 
domestic ambient, said information being made 
available to said control systems (SC), through a 
30 suitable communication bus, by a measuring device 
(82) being external to the household appliances 
(LB,LS,FO). 

2. Method, according to claim 1 , characterized in that 
35 the management of the energy consumption is re- 
alized in an automatic way by said control systems 
(SC), without any substantial programming action 
of the user. 

40 3. Method, according to claim 1 , characterized in that 
the control systems (SC) of said household appli- 
ances (LB,LS,FO) provide for dynamically self-ad- 
justing their own energy consumption, adapting 
them continuously to the global energetic exigen- 
ts cies of the domestic ambient, providing in particular 
for adapting the operative cycles of the related 
household appliances (LB.LS.FO) in function of the 
power being available at the moment (Pmax-PT). 

50 4. Method, according to claim 1 , characterized in that 
said control systems (SC) receive, within regular 
time intervals, information relating to the total istan- 
taneous consumption of the electric energy (PT), 
supplied by said measuring device (B2) on said 

55 communication bus. 

5. Method, according to claim 1 , characterized in that 
said control systems (SC) use said information re- 
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lating to the total istantaneous consumption of the 
electric energy (PT) in function of the value of the 
maximum power (Pmax) made available by the sup- 
plier of the electric energy on the basis of the supply 
contract agreed with the user, said available maxi- 
mum power value (Pmax) being in particular sig- 
nalled to the control system (SC) of each household 
appliance through hardware configuration means at 
the time of the installation of the household appli- 
ance. 

6. Method, according to claim 5, characterized in that 
said available maximum power value (Pmax) is sent 
onto said communication bus by said measuring de- 
vice (B2), so allowing the control system (SC) of 
each household appliance to self-configure itself. 

7. Method, according to claim 1 , characterized in that 
priority rules are provided among the different 
household appliances, in order to ensure a dynamic 
distribution of the energy in function of the type of 
household appliances (LB.LS.FO) that are active 
and in function of the importance of the role that said 
household appliances play for the user. 

8. Method, according to claim 1 , characterized in that 
the control system (SC) of each household appli- 
ance (LB,LS,FO) declares onto said transmission 
bus its own electric energy istantaneous consump- 
tion and/or an information that allows the other 
loads to know that said household appliance (LB, 
LS.FO) is operating, said information communicat- 
ed on the bus representing in particular the priority 
level assigned to said household appliance. 

9. Method, according to at least one of the previous 
claims, characterized in that the reciprocal informa- 
tion exchange is provided between said control sys- 
tems (SC) and said measuring device (B2), said re- 
ciprocal information exchange being in particular 
realized through a carrier data transmission sys- 
tem, utilizing as transmitting medium the domestic 
electric net. 

10. Method, according to claim 9. characterized in that 
said reciprocal information exchange is nnanaged 
by means of suitable established rules, such as for 
example the communication protocol EHS (Europe- 
an Home System) or the communication protocol 
LON (Local Operating Network). 

11. Method, according to claim 3, characterized in that 
the control system (SC) of each household appli- 
ance (LB.LS.FO) provides for reducing and/or lead- 
ing to the normality status the energy consumption 
required by the particular phase of the operative cy- 
cle in which the household appliance is found to op- 
erate, when the maximum available power is nearly 



exceed. 

1 2. Method, according to the previous claim, character- 
ized in that the control system (SC) of each house- 

5 hold appliance (LB,LS,FO)cyclically verifies wheth- 
er the total istantaneous consumption of the electric 
energy (PT) is greater than the available maximum 
power (Pmax) established by the supply contract, 
where, in particular, if the total istantaneous con- 
sumption of electric energy (PT) is greater than the 
available maximum power (Pmax), the control sys- 
tem (SC) provides for reducing the energy con- 
sumption of the related household appliance of a 
quantity being greater or equal to the difference be- 

^5 tween the value of the total istantaneous consump- 
tion of the electric energy (PT) and that of the avail- 
able maximum power (Pmax). 

13. Method, according to claim 12, characterized in 
20 that, if the value of the available maximum power 

(Pmax) is greater than the value of the total istan- 
taneous consumption of the electric energy (PT), 
the control system (SC) verifies the power absorp- 
tion state of the relative household appliance and, 

25 if the household appliance has previously reduced 
its own energy consumption, the control system 
(SC) provides for increasing the related energy con- 
sumption, the increase of the power to the house- 
hold appliance being however not greater than the 

30 difference between the value of the total istantane- 
ous consumption of the electric energy (PT) and 
that of the available maximum power (Pmax). 

14. Method, according to at least one of the previous 
35 claims, characterized in that the measure of the val- 
ue of the total istantaneous consumption of the 
electric energy (PT) is realized on the basis of the 
value of the phase angle between voltage and cur- 
rent. 

40 

15. Method, according to at least one of the previous 
claims, characterized in that said measuring device 
(B2) makes available onto said communication bus 
the information of current time, in order that said 

45 control systems (SC) provide to manage in a fully 
autonomous way the current time, without the ne- 
cessity of locally disposing, i.e. inside of each 
household appliance, of a clock. 

50 16. Method, according to one or more of the previous 
claims, characterized in that the control system 
(SC) of each household appliance (LB,LS,FO) is 
able to use the data declared onto said communi- 
cation bus by other household appliances (LB.LS, 

55 FO), said data relating to measures associated to 
determined sensors being present in peculiar 
household appliances. 
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1 7. System for the management of a plurality of house- 
hold appliances (LB.LS.FO) having an electronic 
control system (SC), being installed in a domestic 
ambient, characterized in that means are associat- 
ed to said control system (SC) for the interfacing 
(IN) with a communication bus, and that said control 
system is programmed for: 

sending on said bus, through said interfaces 
(IN), information relating to the operating con- 
ditions of the household appliance, useful for 
the control of the functioning of another appli- 
ance equipped with a similar control system 
(SC) and/or interface means, 
receiving from said bus, through said interface 
means (IN), information relating to the operat- 
ing conditions coming from another apparatus 
being equipped with a similar control system 
(SC) and/or interface means, said information 
being useful for the control of the functioning of 
said household appliance. 

1 8. System, according to claim 1 7. characterized in that 
said household appliances (LB.LS.FO) comprises 
one or more sensor means able to detect deter- 
mined physical characteristics, being important for 
the realization of teh functions of the appliance it- 
self, and that the control system (SC) of each 
household appliance, through said interface means 
(IN), provides for sending on said communication 
bus the results of the measures of physical charac- 
teristics carried out by teh sensors of the relevant 
household appliance, and to receive from said com- 
munication bus the results of measures of physical 
characteristics carried out by sensors of a different 
household appliance, sent on said communication 
bus. 

19. Household appliance connected to an electric sup- 
ply network (RE) characterized by the combination 
of: 

an electronic interface (IN) connected to said 
electric network (RE) and able to allow, through 
the use of a suitable transmission system, e.g. 
a data carrier transmission system, an informa- 
tion exchange among said appliance (LB) and 
other appliances (LS,F0,B2) that are also con- 
nected to the network (RE); 
an electronic control unit (SCI , SC2,SC3) con- 
nected to said interface (IN) and able to regu- 
late the energy drawing from the household ap- 
pliance by said network (RE) in function of in- 
formation (PT, PTmax, time) received throught 
the said interface (IN), as well as send, through 
the same interface (IN) information to at least 
another appliance (LS,FO,B2) connected to 
said network. 



20. Measuring device connected to an electric supply 
network (RE) characterized by the combination of: 



an electronic interface (IN) connected to said 
s electric network (RE) and able to allow, through 

the use of a suitable transmission system, as, 
in particular, a carrier data transmission sys- 
tem, the infornnation exchange among said de- 
vice (B2) and other appliances (LB,LS,FO), 
10 that are also connected to the same network 

(RE); 

an electronic control unit (SCI , SC2,SC3). con- 
nected to said interlace (IN) and able to meas- 
ure the energy drawing from said network, and 

15 able to send the related information, through 

said interface (IN), to at least one appliance 
(LB.LS.FO), connected to said network, as well 
as to receive eventual other information, 
through the same interface (IN), by other appli- 

20 ances (LB.LS.FO) connected to said network. 



25 



30 



35 



40 



45 



50 



9 



EP 0 727 668 A1 




LL 



10 



EP 0 727 668 A1 



2 

N O 
c ^ 



in 



03 

> 

a; oj 2> 

(0 



o 



<L>- 

X 





'iS 


03 












C 






mo 


en 


ual 


X 




cr 


CO 


03 


C/) 


03 




£ 




c 


O 


a. 






gior 


Id 










Rid 




03 




ene 


E 





o 



^ 'iS 

cz 
o 



cr 03 



03 



C 
0) 

E 

< 



b 03 

m E 

03 03 *^ 

■o) E 

(U 

c 

(U 




C>4 



11 



EP 0 727 668 A1 




12 



EP 0 727 668 A1 




13 



EP 0 727 668 A1 




14 



I 



EP 0 727 668 A1 



J) 



European Patent 
OfHce 



EUROPEAN SEARCH REPORT 



AppUcatloo Number 

EP 96 10 2131 



DocuME>nrs considered to be relevant 




Category 


CHation of document with indicatioa, where appropriate, 
of relevant passages 


Relevant 
to daim 


CLASSIFICATION OF THE 
APPUCATION (Int.CL6) 


X 


EP-A-0 319 235 (SMART HOUSE LP) 7 June 
1989 

* the whole document * 


1-20 


GOlRll/00 

H02J13/00 
H02J3/14 


X 


IEEE TRANSACTIONS ON CONSUMER ELECTRONICS, 
MAY 1991 » USA. 

vol. 37, no. 2, ISSN 0098-3063, 

pages xxix-xxxv, XP0O2003950 

STAUFFER H B: "Smart enabling system for 

home automation" 

* the whole document * 


17.18 




Y 


FR-A-2 672 400 (EURO CP SARL) 7 August 
1992 

* the whole document * 


1-20 




Y 


EP-A-0 433 965 (BOSCH SIEMENS HAUSGERAETE 
;COCA COLA CO (US)) 26 June 1991 
* claim 1; figure 1 * 


1-20 




A 


EP-A-0 250 320 (MANUF APPAREILLAGE ELECT 
;ELECTRICITE DE FRANCE (FR)) 23 December 
1987 

* claim 1; figure 1 * 


1-20 


TECHNICAL FIELDS 
SEARCHED (lnt.a.6) 






H02J 


A 


FR-A-2 404 326 (SIEMENS AG) 20 April 1979 
* the whole document * 


1-20 




The present search report has been drawn up for all daims 







Place of umtk 

THE HAGUE 



out ti taoptdlM of Ub Kvtt 

24 May 1996 



Moyle, J 



CATEGORY OF OTCI) DOCUMENTS 

X : ptrticulirly rdcvant K taken alooe 

Y : particulsriy relevant if combiocd with utother 

docttnent of the sane category 
A : techoolo^cal background 
O : noa-wrftten dlsdosore 
P : Intenaediate document 



T i tbeoty or pHodpl* underiyta)* tb« iavntioa 
E : nriicr patent docuiacnt, but published on, or 

after the filing dat< 
D : document died in tht applkattoo 
L : document dted for other reuons 

i : member cif the same patent fami^, corr«spood&ag 
document 



15 



